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(54) Collision in right/left turn prevention system 

(57) The present invention provides a collision in 
right/left turn prevention system which can automatically 
stop a vehicle even when a driver of the vehicle cannot 
correctly grasp a course of a vehicle running in the coun- 
ter direction because of the road line form or because 
the counter vehicle is hid behind other vehicles, or when 
a velocity of the counter vehicle is faster than that esti- 
mated by the driver. This system comprises a vehicle 
running in the counter direction detection means (1); 
road surface conditions detection means (2); database 
means (3); vehicle position detection means (7); vehi- 
cles state detections means (10); determination 
processing means (11) for selecting any of provision of 



information to the driver, generation of an alarm, and 
provision of controls over the vehicle based on informa- 
tion concerning vehicles from the vehicle running in the 
counter direction detection means (1), information con- 
cerning road line forms from the database means (3), 
information concerning a position of the vehicle from the 
vehicle position detection means (7), and other informa- 
tion concerning the vehicle itself from the vehicle state 
detection means (1 0), an information output section (13) 
for providing information or generating an alarm to the 
driver, and vehicle control means (1 2) for automatically 
controlling the vehicle. 



(Cont. next page) 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a collision in right/left turn prevention system which provides a driver of a 
vehicle with information for danger of a collision based on data concerning vehicles running in the counter d.rect.on. 
road surface conditions near a crossing, and road line form such as a shape of the crossing , and also which automat- 
ically stops the vehicle when deceleration by the driver is inadequate, for prevention of a collision .with a vehicle running 
in the counter direction in the right or left turn. The expressions of right turn and left turn depend on whether a vehicle 
is running on the right or on the .eft. and causes for a collision in right or left turn with another 
direction and countermeasures for prevention thereof are not different for right turn and for left turn, so that the following 
description assumes turn to the right, and description for a case of turn to the left is om.tted here.n. 

BACKGROUND OF THE INVENTION 

[00021 For prevention of a collision of a vehicle with another vehicle running in the counter direction when turning to 
he right or to the left at a crossing, conventionally a driver of the vehicle visually checks situations on the cross.ng and 
then turns to the right or to the left after the driver determines that the right or left turn is possible. Further to insure 
higher safety a traffic signal based on the time difference system or that indicating inhibition of turn to the left is provided, 
and each driver determines the possibility of right turn or left turn by visually checking the signal. 
[0003] With the conventional system as described above, however, sometimes the traffic signal can not be seen 
because of a form of the road or because it is hid behind another vehicle running in the counter direction and m that 
case the driver can not identify a vehicle running in the counter direction, and an actual velocity of the .other vehicle 
running in the counter direction's higher than that estimated by the driver, which makes ttdiftoJltloaau^eydetennme 
whether it is possible to turn to the right or to the left, and further makes it impossible to automatically stop the i vehicles 
Tunning in the counter directions for prevention on a collision between the vehicles in right or left turn of each vehicle. 

SUMMARY OF THE INVENTION 

[0004] To solve the problems as described above in prevention of a collision of a vehicle with another vehicle when 
he vehicle turns to the right or to the left, it is an object of the present invention to provide a collision in right turn 
prevention system which can prevent occurrence of a collision of the vehicle in its right turn with 
in the counter direction by evading a case where a driver of the vehicle can not accurately determine whethe -it s 
possible to turn to the right or to the left because the other vehicle running in the counter direction is not seen due to 
a form of the road or is hid behind other cars running in the counter directions, and a case where an actual velocity of 
the other vehicle is faster than that estimated by a driver of the vehicle. (K .«™.«nt 
[0005] To achieve the object as described above, the collision in right turn prevention system according to the : present 
nvention consists of road facilities including vehicle running in the counter direction detection, ™^ a 
state of a vehicle running in the counter direction on a crossing road, road surface conditions detection means for 
detecting conditions on a road surface, and on-road database means for storing therein information concerning a , line 
form of a road; and a vehicle having vehicle position detection means for detecting a position of the vehicle, vehKle 
state detection means for detecting a state of the vehicle, determination processing means for selecting provision of 
information to a driver of the vehicle, generation of an alarm to the driver, or automatic control for the vehicle, and 
vehicle control means for providing control for running of the vehicle, wherein the determination processing i means in 
the loaded on the vehicle comprises vehicle running in the counter direction detection means capable of reducing 
information on vehicles running in the counter direction by treating information concerning veh.cles r "" n,n 9 ' n ^ 
counter direction as information concerning a group of vehicles running in the counter d.rect.on and d »»™™*> n 
selection means for selecting provision of information to the driver, generation o an alarm. ™ 
the vehicle based on the information concerning a group of vehicles running in the counter direction wh, e the road 
i facilities further include on-road processing means for processing information concerning vehicles from the veh cle 
running in the counter direction detection means, road line form information from the road ^rface cond,, d te ^n 
means and road line form information from the road surface database, and because of the features as described 
above, this system can prevent occurrence of a collision by determining the possibility of i :ole.on i in righ ^ urn based 
on the information concerning vehicles running in the counter direction, road line form, and the veh ,c le itself conected 
i by the on-road facilities and giving the information to the driver, and also which can automatically stop the veh cl when 
it is determined by the determination processing means that there is the possibility of a collision due to inadequate 
deceleration or for some other reasons. . „ Ki „, Q r „ nninn in 

[0006] The collision in right turn prevention system according to the present invention comprises veh.cle runn.ng m 
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storing therein information on ,ine forms of ^£^? 0 %£*T*r C ° nditi ° nS; d3tabase means for 

vehicle now in control; vehicle state detec to means Z ^^a^SS^^-^ * P ° Siti ° n ° f the 

means for selecting provision of information to a dnver o? he veh S alnltnZ determination Processing 

jusi about to turn to the right based on the infoVmatfcJ III ? ' 9e h neratl0n of an alarn ^ ° r control for the vehicle 
direction detection means, informal nc in ^ZKlT ^ ^ the C0Unl6r 

means, information concerning the road line forms from the SUrfaCe conditions detection 

of the vehicle from the vehicle position detect means i^^S^^'^^^^^'P" 1 ^ 
vehicle state detection means; an information ZZ£%* < mf0rmat,on ^emmg a state of the vehicle from the 
vehicle contro, means for pronto g «^ ^ «r jh, alarm to the driver; and 

above, this system can prevent occurrence ofaoS^yttiS^jL^Jr^ 6 ° f the features as 
on the information concerning vehicles runnino in h 1?, ' f by d * erm,n,n 9 the possibility of a collision based 
concerning the road line forms, and info maS faCilities " informati °" 

to the driver, and further can automatically stop the 2tT I C B ^ 9iVing the 'formation 

means that there isthe possibility SJ^n^jL^?^ determined bv the ^termination processing 
or for some other reasons occurrenc e of a coll.s,on because of madequate deceleration effected by the driver 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0007] 



Fig. 1 is a block diagram showing one embodiment of the present invention- 
• F 9- 3 is a view showing anexamofe ' 30S ' t ' 0n detection support means?n the embodiment; 

Fig. 5 is a viewshowing an example 0 # aSSSZS^^^*^ deteCt, '° n m6anS h the emb ° d ^ent; 
Fio a 11!??^ Sh ° Wm9 an °P eratin 9 state of each means on the road- 

F a 7 S ! S K° W,n9 3 P ° Siti0n ° f fhe VehiCle in succession to that shown n F q 1 o- 

Fio J S 8 S ^° Wm9 3 P ° Siti0n ° f the Vehicle in succession to that shown in Fig 1 

' J ! I ZZ : h h0W,n9 3 P ° Siti0n ° f thS VShic,e in succ **™ to that shown n Fig 2- 

F 9 9 ' 20 ^chaSnTf ' ti0n 0 ^ he VShiCle SUCCeSSi ° n t0 that sho - f£ 0 
rig. is a time chart for processing by each means on the road- 

Fig 22 I aconrtf ^P™* 38 '" 9 by each means haded on the vehicle; 

prLntrnv^nSnd 3 ' * ^ " VehiC,SS in 3 ° f -tro, by the system according to the 

wJ?JS£^Z£Z Sh ° Win9 an ° Peration for preparation on the information concerning a 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

vehicle detection means 1, road surface *<Z^JS^£^ °T 9 descri P tion assum ^ a case where 
means 4, position detection support means 5 fSZSSSS^S^ 2 ' database ™ans 3. determination processing 
system according to the presenMnve^on ant^ I roXTlT ° f * P ° Siti ° n ° f 3 vehicle t0 be controlle d by the 
[0009] in the system described abov^L °, ^ ; 6 communicati ons means 6 on a road I. 
of a vehicle running ™ TSS^Z^T^^^ 1 det6CtS 3 P ° Siti ° n ' a velocit * a " d other factors 
appropriate ways ~es the i^^ 
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detection means 2 detects conditions of a road surface by means of a laser or an infrared detection device and provides 
the information to the determination processing means 4; the database means 3 stores therein information concern.ng 
an ob ecTcrossing and a road line form near the crossing and provides information to the determinate processing 
means 4 when accessed thereby; the determination processing means 4 executes processing forprov.dmg ■n'ormat.on 
concerning road line forms stored in the database means or information concerning vehicles running ,n the counter 
direction and road surface conditions collected by the on-road facilities to a driver to be served; and the position de- 
tection support means 5 supports detection of a position of the vehicle. 

r0010l Fig 2 to Fig. 6 shows examples of positions where main means among those described above are provided 
near an object crossing as well as ranges of control by the means, and an arrow head in each figure shows an entry 
direction in which a vehicle just about to turn to the right enters the crossing. Fig. 2 shows an example of arrangement 
of the position detection support means 5. and in this figure each of the position detection support means 5-1 , 5-2 and 
5-3 indicates (1 ) a road number, and (2) a lane number; the position detection support means 5-1 md.cates ,n addition 
to the data above, (3) a point for service-in. (4) a result of determination of a system model type, and (5) a d.stance 
up to an entrance of the object crossing; the position detection support means 5-2 indicates (3) a point for serv,ce-out, 
and the position detection support means 5-3 indicates (3) information concerning a pos.t.on of an entrance for the 
object crossing. Fig. 3 shows an example of arrangement of the vehicle detection means 1 . and four units of veh.cle 
detection means 1 are provided at the positions within the crossing as shown in the figure. Fig. 4 shows a range of 
monitoring by the road surface conditions detection means 2, and the road surface conditions detect.on means 2 is 
provided so that it can monitor conditions within the area shown in the figure. Fig. 5 shows a range of communications 
by the road-to-vehicle communications means 6, and the road-to-vehicle communications means 6 ,s provided at a 
position where communications can be performed within the area shown in the figure. The road-to-veh.cie communi- 
cations means 6 is provided at a position outside the crossing as shown in the figure. Fig. 6 shows ranges > of -controls 
by the vehicle detection means 1 . road surface conditions detection means 2, database means 3, and road-to-veh,cle 

[oTlTr ^vehtotell hi vehicle position detection means 7 for detection of a position of the vehicle to be controlled 
vehicle-loaded road-to-vehicle communications means 9 for receiving radio signals from the on-road road-to-veh,cle 
communications means 9, vehicle state detection means 10 for detecting a state of the vehicle now inc«- 
mination processing means 11 for receiving signals from the road-to-vehicle commun.cat.ons means 9 and process^ 
the signals, a vehicle control unit 12 for receiving the signals from this determination process.ng means 11, and a 
vehicle HMI (Human Machine Interface) 13. _ _ . 

[0012] Operations of the system described above are described below w.th reference to F.g. 7 through Fig. 18 in 
Fig. 7 the sign A, indicates a service area, A 2 indicates a collision-possible area, S n . S 2 indicates a signal, and the 
position detection support means 5 are provided in P,, P 2 , and P 6 . . , u . . 

[0013] in the state as described above, entry of the vehicle II which is an AHS (Advanced-cruise-ass.st Highway 
System) car into the service area A, is confirmed by the position detection support means 5 at the point P n with the 
service-in processing for prevention of a collision in right turn executed, and an operation for detecting a posrtion of 
the vehicle II is started, and also monitoring of the driver's manipulation is started. Then the vehicle II enters a nght- 
turn allowable lane, and the driver turns on the winker or enters into the lane dedicated to right turn. 
[0014] The vehicle II then acquires information concerning vehicles runn.ng .n the counter direction detected by the 
vehicle detection means 1 on the road I as shown in Fig. 8 (ST1), acquires information concerning road surface con- 
ditions detected by the road surface conditions detection means 2 (ST2), and then acquires information concern.ng 
road surface conditions (2) with road line form information from the database means 3 added thereto (ST3). In , addition 
information is acquired and processed by the on-road determination processing means 4 (ST4), and the Ration 
B processed by the determination processing means 4 such as information concerning veh.cles running .n the counter 
direction and information concerning road surface conditions is transmitted at a cycle of once for every 0.1 second 
from the on-road road-to-vehicle communications means (ST5) to the vehicle II. , atar n inor{ that 

[0015] The vehicle II determines whether the service has been started or not (ST6), and when ,t ,s determ.ned that 
the service has not been started yet, the state at the start of the service is restored. When ,t » dete ^ m,n ^ *^. th ® 
service has been started, the transmitted information B is received by the road-to-veh.cle mans 9 loaded on the ^vehicle 
II (ST7), and whether the vehicle II is about to turn to the right or not is determined (ST8) and when ,t .s ^tetmmed 
that the vehicle II is turning to the right, it is determined that there is the possibility of a coll.sion (ST9) th en whethe 
it is dangerous or not is determined (ST10). When it is determined that it is dangerous to turn to the right, which of 
provision of information, generation of an alarm, and provision of control is to be executed .s de term ; n j d f c ^' n f 9 1 ° 
a degree of the danger. If it is determined that it is not dangerous to turn to the right, the state just a te start of the 
service is restored, and whether provision of the service is to be terminated or not is determ.ned (ST11 1 If .t ,s deter- 
mined that provision of the service is to be terminated, the service is terminated. If ,t ,s determined that provis on o 
the service is not to be terminated, the state just after start of the sen/ice is restored. If it is determined ,n step 8 (STB) 
that the vehicle is not turning to the right, provision of the service is terminated at the point p 6 (ST11 ). 
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[0016] In the operation flow described above if it is determine in ston i /q-™ k - 
acceleration, or other parameters of the vehieiP i T P (ST7) based on a P° sition - a ve| oc'ty. 

in the counter direction ^^^^^^^^ P ° 55MtV 0f a col,ision with another vehicle running 
over the vehicle II is to be started I is selected TnTtTZ .11 ^ generat >°" of an ^ or provision of controls 
the possibility of a co.iision bastea ly th ^^ZS^^rV^- When '* * detemined that there is 
vehicle 11 is currently running The efore oZtln TnTn * 0pped at the st0 P P° int °5 within the .ane on which the 
can stop the vehicle N in f ron of ™eS?n7 D bv Zn°[ TT°1 '° ^ dnVer ' S Sl£Uled at the P° inl wher « ** driver 
control over the vehicle M started U T^^S^^^ "" ° n theotherh ^. provision of automatjc 
the stop point P 5 by normaHy Sfng the vehiJe 4 * ^ ^ *** Can n0t St0 P the vehicle " * 

Sola^rS 

of the vehicle II, and provision of he t^oi JeneSZT ^T™ 9 " P ° Siti ° n ' " Ve,0Ci * °< other P^meters 
ously executed while it is determined tha S^te fS« „^-^ , ° f C ° ntr °' ° f aUt ° mati ° COntro,s are conti ™- 
the right and passes by the point for se^ c out D revision nf' h" " °° " Si ° n ' When ^ Vehid{? COmp,etes ,ur ™9 " 
[0018] An example of the method ^determining "'T' 08 * the Cr0SSin 9 is terminate * a < *• PoW P.. 

below with reference to Fig 19 determ '™9 the poss.bH.ty of a collision in the present invention is described 



[Example] 
20 [0019] 



A££r.£ T£$£E£ZEZ " 9h r™ s '° P<« "i « - °°»™e. lane M a 
vehicle running in xu, coSTane a ea Z wi Z the Z' T' n ,' 1' ,he C °'" ,,er la " 8 - " ,hera is ^ ^ 
collision-. i„ this caae, ,„e 'ZTLZt^ZTj^ 9, V, a f em " ne '> lha > "»»"• ■ *e poaslbllily of a 

Equation 1 t, = t 0 + l£ 



9cos _1 / — \ r , = r L WA 
* 2r ' ' 2 

» £ eSSo 2 ;?^'" Vehi * " ,Urni " 9 10 ' he ««* "> - *"» «» P- *. » ^e pcM P 2 is expressed 



In the equations 1 and 2, 



l ca : Length of the vehicle turning to the right (m) 
L WA : Width of the vehicle turning to the right (m) 
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(4) The distance L B2 running in the counter direction and having the lowest possibility of a collision is expressed 
by the equation 4. 

Equation 4 L B2 = V B t A2 



In the equations 3, 4 

V B : Velocity of a vehicle running in the counter direction (m/s 2 ) 
10 W L : Width of the road (m) 

L CB : Length of the vehicle running in the counter direction (m) 

An example of computing for a point to generate an alarm or to start provision of an alarm is described with 
reference to Fig. 19. 

15 

[Example] 

[0020] The following description assumes a road, a vehicle turning to the right, and a vehicle running in the counter 
direction each having the conditions as described below. 
20 (Road) 

Two lanes in one way + a crossing point 
Width of the lane: 3.5 m 
Crossing: Square of 14 m x 14 m 

25 

(Vehicle turning to the right) 

Width of the vehicle: 1 .4 m 

Length of the vehicle: 4.7 m 
30 Normal deceleration (Slow braking operation by the driver): 2.0 (m/s 2 ) 

Deceleration after information if provided (Normal braking operation by the driver): 3.0 (m/s 2 ) 

Deceleration after an alarm is generated (Emergent braking operation by the driver): 4.0 (m/s 2 ) 

Deceleration under control (Normal braking operation by the system): 6.0 (m/S 2 ) 

Time for idle running (by a driver): 2.0 (s) 
35 Time for idle running(under control by the system): 0.1 (s) 

Time for effect of braking: 0.5 (s) 

[0021] The vehicle is now running at the velocity of 80 (Km/h), and decelerates at the deceleration of 2.0 (m/s 2 ). 
[0022] The vehicle is running at a center of the lane, and is to turn to the right from an inner lane of a road to an inner 
40 lane on the opposite side of the road. 

(Vehicle running in the counter direction) 

Width of the vehicle: 1 .7 m 
Length of the vehicle : 4.7 m 

45 

[0023] The vehicle is now running at the velocity of 80 (Km/h). 

(1 ) Computing for a point where automatic control is to be started 

so [0024] It is assumed that the vehicle turning to the right decelerates to a required level by an entrance for the crossing, 
and runs within the crossing at the decelerated velocity. 

[0025] The distance required for braking under control by the system according to the invention is calculated through 
the equation 5 below. 

55 Equation 5 L A = V R t 0 + V R t, - J at n 2 + ± (V R - \ at, ) 2 

V R : Velocity in turn to the right 
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a = 6 0 (m/s 2 ): Deceleration (Braking by the system in an emergency) 
t = 0.1(s): Idling time (System) 
= 0.5 (s): Time required to effect braking 

Equation 6 V = ,/G-R-f-c 

G: Gravitational acceleration (m/s 2 ) 
R: Curvature radius of the road (m) 

c: Safety facto?' 6 " 1 b6tWeen 3 r ° ad SUrfaCe 3 tire in Sid6Ward Slidin 9 
[0027] Assuming that G = 9.8 (m/s 2 ) R - 7 + 3.5 _ a 7K « n ., 

(2) Computing for a point where an alarm is to be generated 

\/ 2 V 2 

Equation 7 | = _ — _fL . i 
2a, 2a, L R 

wherein 

a, : Deceleration of 2.0 (m/s 2 ) by the driver 
V R : Turning speed of 4.9 (m/s) during right turn 

L R : Distance over which the vehicle runs from an entrance for the crossing to the stop point 



Equations 1= vt, - J a ,t 2 + J_ (V- 1 « 2 t) 2 



t, : Time required to effect braking, 0.5 (s) 

a 2 : Deceleration by braking by the driver in an emergency, 4.0 (m/s 2 ) 
[0030] The distance L R from an entrance for the crossing to the stop point is calculated through the following equation 



[0031] Herein , as 
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5 the L R is 3.88 m. 

[0032] The running range 1 (m) and the velocity V (m/s) at the point where the deceleration of 2.0 (m/s 2 ) effected 
by the driver for turning to the right changes to the deceleration of 4.0 (m/S 2 ) by the driver in an emergency are calculated 
as V = 5.2 (m/s) and I = 4.7 (m) through the equations 7 and 8. 

[0033] The distance 1 over which the vehicle runs in idle running under control by the driver for the idle running time 
10 of 2.0 s is computed through the following equation 10: 

Equation 10 l = vt-^o.t 2 

15 [0034] As V = 5.2 m/S 2 , a = 2.0 m/s 2 . and t = 2.0 s, 1 is equal to 10.4 m. 

[0035] Therefore, the point for generating an alarm is by 15.1 m away from the stop point in front of the counter lane. 

(3) Computing for a point where provision of information is to be started 

20 [0036] When computing the point for starting provision of information to a driver, it is assumed that the driver can 
stop the vehicle with the deceleration of 3.0 m/S 2 by the normal braking operation by the stop point. Namely it is 
assumed that the o 2 in the equation 2 is 3.0 m/s 2 . 

[0037] The timing for processing information concerning a vehicle running in the counter direction inputted from the 
on-road vehicle detection system 1 , information concerning road surface conditions from the road surface conditions 

25 detection means 2, and information inputted from the determination processing means 4, and that for transmission of 
information by the road-to-vehicle communications means 6 are described below with reference to the time chart shown 
in Fig. 20. In the figure, as information concerning a vehicle running in the counter direction, a position, a length, and 
a velocity of the vehicle are periodically acquired at a cycle of 0.1 second from the on-road vehicle detection means 
1, and the data is stored in the database means 3. The determination processing means 4 prepares data on a group 

so of vehicles running in the counter direction from the information stored in the database means 3, also prepares output 
data from the information concerning the road surface conditions (friction coefficient), and stores the data in the data- 
base means 3. The road-to-vehicle communications means 6 transmits the prepared information at the cycle of 0.1 
second. 

[0038] Fig. 21 is a time chart for movement of a vehicle and operations by the vehicle's driver in a range of control 
35 by the on-road facilities. In this system, vehicles running on the counter lane are monitored from the time point when 
the vehicle to be controlled starts turning to the right until the time point when the vehicle has passed through the 
crossing. Therefore the range of control by the on-road facilities is that for monitoring vehicles running on the counter 
lane from a crossing point, and this monitoring range is computed as described below. 

[0039] In Fig. 21 , the distance L 3 over which the vehicle to be controlled runs from the time point when the driver 
40 starts an operation of the winker indicating turn to the right at a point by 30 m away from the crossing until the vehicle 
has passed through the crossing and completed the right turn can be computed through the following equation 11 . 

Equation 11 L 3 = L 1 + L 3 

45 

[0040] is 30 m, and the vehicle runs decelerating the velocity to 4.9 m/s for turning to the right with the deceleration 
of 2.0 m/s 2 . In this case, the running time t n from the time point when the driver operates the winker for indicating 
turning to the right until the time point when the vehicle runs to the entrance for the crossing can be computed through 
the following equation 12: 

50 

Equation 12 X = Vt, + | at, 2 

Wherein 

55 

X = 30 m: Distance from the point for service-in up to an entrance for the crossing 
V = 4.9 m/s: Turning speed in turn to the right 
a = 2.0 m/S 2 : deceleration 
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And as t,a + 4.91, - 30 = 0, = 3.55 (s). 

[0041] l_ 2 indicates the distance over which the vehicle runs from the time point when the vehicle reaches the entrance 
for the cross.ng until the vehicle turns along a circle to the right and passes through the crossing can be obtained 
through the equation 13: 



Equation 13 L 2 = ?J- r + L c 



r: a radius of the circle for turning. 8.75 m 
L c : Length of the vehicle, 4.7 m 

so that L 2 = 18.44 m. 

[0O42] Therefore the time t 2 required for the vehicle to run over the distance L 2 at the turning speed of 4.9 m/s is 
t ^^ = I 4 L | f=3 - 76 ^ 

[0043] Accordingly, the time t 3 from the time point when the driver operates the winker indicating right turn until the 
time point when the vehicle has passed through the crossing is: 

t 3 = t, 4- 1 2 = 3.55 -»- 3.76 = 7.31 (s). 

[0044] The vehicle monitoring range L 3 for detection of the vehicles which reach the entrance for the crossinq within 
the time t 3 is: 

L 3 = V B*3 = 22.2 x 7.38 = 163.83 (m) 
so that, when the decimal section is rounded up, the distance L 3 is equal to 164 m. 

[0045] A concept of a group of vehicles as defined herein is described below. A volume of output data can be reduced 
by treating an inter-vehicle distance as shown in Fig. 22. In Fig. 22, five vehicles are detected by the vehicle detection 
means 1 , but by dividing the five vehicles to a vehicle group 1 and a vehicle group 2, data on each vehicle group can 
be supplied to the vehicle to be controlled by the system. Herein it is assumed that a vehicle detected within a crossinq 
is not treated as a member of any vehicle group. 

[0046] An operation for preparing data on a vehicle group is described below with reference to Fig. 23. In Fig. 23, 

C,, C 2 : Vehicles 1 and 2 running on the counter lane 
V,, V 2 : Velocities of the vehicles 1 and 2 
L B : Distance between C n and C 2 

P-,: Point at which the vehicle turning to the right enters the counter lane 
P 2 : Point at which the vehicle turning to the right passes through the counter lane 
L R : Distance from P, to P 2 over which the vehicle turning to the right runs 
V R : Velocity in right turn, 4.9 m/s 

T R : Time required for the vehicle to run from point P 1 to point P 2 

L s : Distance over which the vehicle turning to the right runs from the point P, to point P 2 in the longitudinal direction 
of a lane (Distance over which the vehicle can move when turning to the right along a circle while the vehicle 
running on the counter lane is at stop) 

[0047] The time T R required for the vehicle turning to the right to run from the point p„ to the point P„ can be 
calculated through the following equation 14: 
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Equation 14 t r = w- 

V R 

5 [0048] So the inter-vehicle distance L B required for turning to the right can be expressed by the equation 1 5: 
Equation 1 5 L B0 = T R • v 2 

10 [0049] The actual inter-vehicle distance L B detected by the vehicle detection means 1 between the vehicle C, and 
vehicle C 2 is larger than the inter-vehicle distance L B0 expressed by the equation 15, it is recognized that the vehicle 
C 2 is a header of the vehicle group. In this case, it is based on the assumption that the inter-vehicle distance L B must 
be larger than the minimum inter-vehicle distance L s allowing right turn when the vehicle running on the counter lane 
is at stop. The relation is expressed by the following equation 16: 

15 

Equation 16 L B > L B0 > and L B > L s 

[Example] 

20 

[0050] The case where the vehicle on the counter lane is running at the velocity of 80 Km/h is described next. 
[0051] The distance L R over which the vehicle turning to the right runs on the counter lane is expressed by the 
following equation 17: 



Equation 17 

' < ■ ("T " e ) + 4 - 7 

wherein r indicates a radius of a circle along which the vehicle turning to the right runs and is 8.75 (m) and 4.7 (m) 
' indicates length of the vehicle. 
35 [0052] And, as e = cos" 1 ^ = 0.44 (rad), 

L R is equal to 4.7 (m). When this value is applied to the equation 1 4, the following value is obtained: 

40 R 

so that L s = 9.6 - r sin 9 = 6.1 5 (m). 

[0053] Therefore, when the vehicle on the counter lane is running at the velocity of 80 Km/h, the value of L B0 can 
be calculated from the equation 15 as follows: 

45 

L B0 = T R . V 2 = 3.0 x 22.2 = 66.6 (m) 

and when the inter-vehicle distance to the vehicle running ahead is smaller than 66.6 m, the vehicle and the other 

so group running ahead are regarded as members of the same vehicle group. 

[0054] As described above, a collision in right/left turn prevention system according to the present invention com- 
prises on-road facilities including vehicle running in the counter direction detection means, road surface conditions 
detection means for detecting road surface conditions, and on-road database means for storing therein information 
concerning road line forms; and a vehicle having vehicle position detection means for detecting a position of the vehicle, 

55 vehicle state detection means for detecting a state of the vehicle, determination processing means for selecting any 
of provision of information to a driver of the vehicle, generation of an alarm, and automatic control over the vehicle 
based on information concerning vehicles from the vehicle running in the counter direction detection means, information 
concerning road surface conditions from the road surface conditions from the road surface conditions detection means, 
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of the features as de r hl I concerning groups of the vehicles running on the counter lane. Because 

^^ote^^^^^T^ 1 PreVenti ° n SyStem Can Pr6venl ° CCurrence of a 

reduced aQVantage ,hat 3 fre ^ en cy of a collision when a vehicle turns to the right or left can substantially be 
Claims 

1 ' fflr!S!^Jlf Me " ' Um prevemion s * SK!m comprising on-road facilities including vehicle running in the counter 
™»?Z^f m6 T ■ '° aa SUrfaCe COnCli,io,,s de,ection '°' *»«tin« road surface com ions and on 

^SSSZ^r^r™ 1 " WOm,a,i0n ° 0nCem,n9 ' 0ad ' ine anfl a ^So nd *°; n S g vehio^ 

=== 

an aiarm to me driver, and vehicle control means for automatically controlling runninq of the vehicle said ««J 

or control over the vehicle by using the information concerning groups of the vehicles runnfng on the counter lane." 

2 ' pTocSsi^ ° f C,a,m 1 ' WhSrein Said ° n " road faci,ities ( ^ ""dud. on-road 

SeteSoTmeTn^nri EST 0 ,nf0rmat,0n con cerning road surface conditions from the road surface conditions 
detect,on means and information concerning road line forms from the on-road database means. 

3 ' meL^SSefaTou^vT!"" 0 " ^ ° f C ' aim 1 °< 2 ' Wherein the on " vehic,e determination processing 
means comprises a counter vehicle's course estimation means for estimating an arrival rime to a crossina and I 

vehldZr 3 T'VT nin9 00 the C ° Unter ' ane based on information concerning a posi on and la veS of the 
detection means, a state of a wmker and a velocity of the vehicle obtained by the vehicle state detection means 
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right/left turn prevention system which can automatically 
C*) stop a vehicle even when a driver of the vehicle cannot 
^ correctly grasp a course of a vehicle running in the coun- 
^ ter direction because of the road line form or because 
If) the counter vehicle is hid behind other vehicles, or when 
a velocity of the counter vehicle is faster than that esti- 
CD mated by the driver. This system comprises a vehicle 
g running in the counter direction detection means (1); 
^ road surface conditions detection means (2); database 
1 ~ means (3); vehicle position detection means (7); vehi- 
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cles state detections means (10); determination 
processing means (11) for selecting any of provision of 
information to the driver, generation of an alarm, and 
provision of controls over the vehicle based on informa- 
tion concerning vehicles from the vehicle running in the 
counter direction detection means (1), information con- 
cerning road line forms from the database means (3), 
information concerning a position of the vehicle from the 
vehicle position detection means (7), and other informa- 
tion concerning the vehicle itself from the vehicle state 
detection means (10), an information output section (1 3) 
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